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Young & Boutourline-Young 1956) and to be associated with a 21 % increase in oxygen uptake (Cugell et al. 1953) . We found (MacRae & Palavradji 1967) a mean tidal volume at term of 600 ml in women whose mean tidal volume 2 to 5 months after pregnancy was 408 ml, which represents a mean rise of 47 % in tidal volume due to pregnancy; there was a slow return of tidal volume after pregnancy to normal levels, which is in keeping with the gradual post-partum disappearance of the respiratory alkalosis. Prystowsky et al. (1960) gave the difference in oxygen pressures of feetal and maternal blood, as they pass through the placental capillaries, as 24 mmHg.
Evidence that the physiological hyperventilation of pregnancy is due to hormonal action on the respiratory centre is reviewed by Prowse & Gaensler (1965) . This was confirmed by giving progesterone to men and to postmenopausal women with increase in their pulmonary ventilation. Hyperventilation first appears during the luteal phase of the menstrual cycle and continues into pregnancy should this occur (Loeschcke 1954) .
Forced hyperventilation by the mother in labour or with excessive lung inflation under anmsthesia can, however, cause fcetal acidosis and depression of the new-born (Motoyama et al. 1966 , Moya et al. 1965 . We find that, while moderate hyperventilation can improve faetomaternal gradients at the placental sites, when a maternal Pco2 of 15 mmHg and pH of 7-650 is approached there is a fall in ftetal blood oxygen saturation; maternal muscle cramps and foetal heart irregularity in rate and rhythm appear. Motoyama et al. (1965) have shown by animal experiment that excessive hyperventilation causes spasm of placental vessels and slowing of the umbilical circulation with foetal acidosis.
Attempts to oxygenate the foetus in labour by giving the mother 100% oxygen to breathe has given, in our experience, variable results. In cases of obstruction to uteroplacental flow and of the foetal circulation, maternal oxygen is unlikely to be of value and in some cases there is increased acidosis. (Althabe et al. 1967) . Even with high levels of maternal Po,, the foetal Po2 is increased only some 12 mmHg (E Saline, personal communication).
Animal experiment (Rivard et al. 1967 ) and placental perfusion (Panigel 1962 , Hellman 1966 have demonstrated decrease in umbilical blood flow and vasoconstriction in placental vessels in the presence of high oxygen tensions.
Dr S A Seligman (Department ofObstetrics, Luton and Dunstable Hospital)
Accuracy of Blood pH Determination It is important to know how reliable aie the methods used to measure the hydrogen-ion activity of the blood.
It is a sobering thought that there is not even a universally accepted pH scale for the buffer solutions which we use to calibrate the blood-gas apparatus for our determinations. Of the four most widely used, the National Bureau of Standard Scale cannot allow meaning to measurements discriminating to better than 0-01 pH unit, the British Standards Scale claims no precise significance and the other two are not really valid for blood (Mattock 1957) .
This discrimination to 0-01 pH unit is under experimental conditions. In clinical use, errors of up to 03 pH unit may occur in systems which are apparently functioning normally when checked with buffer solutions (Adams et al. 1967) . This i; quite apart from errors which may be introduced in connexion with the collection and storage of blood and the preparation and storage of buffer solutions.
The causes of these inaccuracies, which may be associated with the liquid junction, the reference electrode, or the glass electrode, are well known. One souice of wide error is contamination of the glass electrode from blood proteins. This will happen if blood comes into contact with distilled water in the electrode but will also occur just with use. It is easily overcome by flushing the system with acid-pepsin solution but may be difficult to detect unless the electrode is frequently tested against some biological buffer such as ox serum.
If the apparatus is used infrequently, dissolutiou of the electrode glass may occur, also drying out of the liquid junction reservoir, both of which will lead to further inaccuracies.
In connexion with a recent symposium on the practical aspects of blood-gas analysis, four operators, each with his own machine, made simultaneous estimations on blood samples in order to compare the accuracy of results. At the first attempt the scatter of results was so wide as to be unacceptable. The test was repeated in more amenable surroundings but the results of two of the operators still differed from those of the other two by about 0-06 pH unit. In clinical working conditions, accuracy of a high order cannot be expected (Miller & Tutt 1967) .
Although I have limited my remarks to pH determinations, similar considerations apply to blood Pco2 and Po2 estimations.
In order to obtain meaningful results it is essential that estimations are made on an apparatus in constant use and by a constant user. The blood-gas analysis apparatus which is left switched off in the labour ward for use once or twice a month by whichever resident happens to be on duty will give unreliable results which would probably be bettered by the use of litmus paper.
